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cLaboratory of Anatomic Pathology, Kyoto University Hospital, Kyoto 606-8507, JapanReceived 8 June 2004; accepted 16 August 2004Summary The calcification is very rare in metastatic lymph nodes from squamous
cell carcinoma of the oral mucosa. We report herein two rare cases showing calci-
fication in the advanced cervical lymph node with metastasis from squamous cell
carcinoma of the tongue. Case 1, a 61-year-old female patient, had a small tongue
tumor (T1) and a large fixed tumor in the region of superior internal jugular node.
Preoperative CT scanning revealed marked enlargement of the cervical lymph node
with calcification. Histopathologic examination of excised samples showed calcifica-
tion in the necrotized cancer cells and multinucleated giant cells in one of cervical
lymph nodes. Case 2, a 56-year-old male patient, had a mass measuring 35 mm in
diameter at the left margin of the tongue (T2), and an enlarged regional lymph
node. Histopathologic examination of the resected tongue tumor and lymph nodes
after radiotherapy and chemotherapy showed calcification in several multinucle-
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Cervical heterotopic calcification is commonly
known as calcification that occurs in ptyalolith,
phlebolith, and tuberculous lymphadenitis. On the
other hand, there have been only a few reportsved.
118 K. Fujimura et al.on calcification in lymph nodes with metastasis
from malignant tumors in the head and neck.1,2
Moreover, primary squamous cell carcinoma (SCC)
of the tongue is uncommon. After examination of
2,300 computerized tomography (CT) scans of the
neck, Eisenkraft2 reported that the incidence of
cervical node calcification was 1% (26/2,300), and
that SCC of the tongue was the primary site of can-
cer in only one case (1/2,300). Heterotopic calcifi-
cation, which differs from the general osteogenesis
in its mechanisms, can be classified into two types
according to the blood calcium levels as follows:
one is the so-called metastatic calcification with
high blood calcium levels,3 which occurs in various
organs and tissues throughout the body. The other
type is dystrophic calcification with normal blood
calcium levels.4,5 Occasionally, these calcifications
are affected by chemotherapy or local radiother-
apy.6 Although some recent reports have suggested
the involvement of bone matrix protein7,8 in cal-
cium deposition in the tissues, the sophisticated
mechanism by which pathological heterotopic cal-
cification occurs has not yet been elucidated
systematically.
Two rare cases of SCC of the tongue, with histo-
logically-proven calcification in the metastatic
cervical lymph nodes, are reported here.Case reports
Case 1. The patient was a 61-year-old woman
who had lingual leukoplakia for approximately 10
years until the left side of her neck began to swell
and enlarge rapidly. When she first came to our
clinic for treatment of this rapid swelling, a mass
measuring 20 · 20 mm was noted in the region of
left submandibular nodes, and another fixed mass
measuring 65 · 53 mm was detected in the upper
cervical lymph nodes. Oral examination revealed
an indurative flat protuberance measuring 10 · 15
mm at the left lateral border of the tongue, and
hyperkeratosis that covered a wide area extending
from the protuberance to the sublingual region. CT
scanning of the neck revealed marked enlargement
of the superior internal jugular node with pauci-fo-
cal calcification. The left common carotid artery
and internal jugular vein were encircled by the
above mentioned lymph nodes (Fig. 1(A)). The pre-
operative biopsy of the tongue lesion and the en-
larged superior internal jugular node showed well
differentiated SCC with invasion of the muscular
layer, and proliferation of moderately differenti-
ated SCC with desmoplastic reaction (Fig. 1(B),
(C)). The systemic examination did not reveal anydistant metastasis, and the blood tests showed no
abnormal values including the calcium level except
for SCC tumor marker level which was as high as 8.4
ng/ml (normal range: <1.5 ng/ml). The clinical
diagnosis of the tongue SCC was T1N3MO (stage
IV). Extracorporeal irradiation was performed pre-
operatively at a dose of 40 Gy, concurrently with
chemotherapy via administration of cisplatin,
fluorouracil, and peplomycin sulfate at total doses
of 89 mg/m2, 1600 mg/m2, and 18 mg/m2, respec-
tively. In addition, hyperthermia therapy was also
performed four times during the treatment period.
Thereafter, partial glossectomy and radical neck
dissection were performed. An enlarged superior
internal jugular node was located at the junction
of the external and internal carotid arteries,
encapsulated by a thin fibrous membrane, and
marked adhesion was observed. Additional postop-
erative radiotherapy was performed at a dose of 30
Gy. Histopathologic examination of the tissues re-
moved from the primary focus showed necrotizing
SCC. Samples of the dissected cervical lymph nodes
revealed metastasis to the submandibular lymph
nodes and the superior internal jugular nodes.
These lymph nodes showed calcification in the nec-
rotized cancer cells and the multinucleated giant
cells (Fig. 1(D),(E)). Neither local recurrence nor
distant metastasis has been noted during a 7-year
postoperative follow-up.
Case 2. The patient was a 56-year-old man who
came to our clinic complaining mainly of tongue ul-
cers and swelling in the left side of his neck. A mass
measuring 35 · 35 mm with an ulcer at the center
was observed at the left margin of his tongue,
and a fixed mass about the size of a hens egg
was noted in the upper left area of the neck. Neck
CT scanning revealed a large ring enhanced lymph
node among the superior internal jugular node
(Fig. 2(A)). The histopathologic diagnosis of a ton-
gue biopsy was moderately differentiated SCC with
subepithelial invasion (Fig. 2(B)). The systemic
examination revealed no distant metastasis to
other locations, and the results of the blood tests
were normal except for findings suggestive of mild
diabetes mellitus. The clinical diagnosis of the ton-
gue SCC was T2N3M0 (stage IV). Radiotherapy was
performed preoperatively at a dose of 50 Gy. Con-
current chemotherapy was also performed via
administration of cisplatin, fluorouracil and peplo-
mycin sulfate at total doses of 70 mg/m2, 1200 mg/
m2 and 12.5 mg/m2, respectively. Partial glossec-
tomy and radical neck dissection were then per-
formed. Histopathologic examination of the
excised specimens showed dilated lymphatic ves-
sels under the squamous epithelium with moderate
infiltration by lymphocytes. Several multinucleated
Figure 1 (A) Preoperative computed tomography scan of the neck showing marked enlargement of the left upper
deep cervical lymph node in Case 1. Calcification is shown in the anterior outermost edge of the node (arrow). The left
common carotid artery and internal jugular vein seemed to be encircled by the lymph node (thin arrows). (B) The
preoperative biopsy findings of the tongue and the left cervical lymph node area. The tongue biopsy showed infiltration
by squamous cell carcinoma with pearl formation (arrow) in the subepithelial region. The stratified squamous
epithelium (E) of the tongue is not neoplastic. (Hematoxylin and eosin stain. Original magnification: 2.5 · 10). (C) The
biopsy of the left cervical area showed skeletal muscle fibers (arrows) and infiltration by squamous cell carcinoma with
desmoplastic reaction without calcification. (Hematoxylin and eosin stain. Original magnification: 2.5 · 20). ( D) The
dissected specimens of the superior internal jugular node showed metastatic nests (‘‘M’’ and thin arrows) of squamous
cell carcinoma, replacing the major parts of the lymph node except the subcapsular region (S). The metastatic lesions
underwent marked keratinization and calcification especially in the peripheral parts (thick arrow). (Hematoxylin and
eosin stain. Original magnification: 2 · 2.5). (E) A higher magnification of a metastatic lesion (central bottom ‘‘M’’ in
Fig. 1(A)) showing calcification (black dots) in multinucleated giant cells (thin straight arrow), in the keratin whorls of
carcinoma cells (curved arrow) and outside those cells (thick straight arrow). (Hematoxylin and eosin stain. Original
magnification: 20 · 2.5).
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mately 100 lm in size in their cytoplasm. In the
metastatic cervical lymph nodes, numerous calcifi-
cations were observed in necrotizing carcinomacells and in the cytoplasm of multinucleated giant
cells (Fig. 2(C)–(E)). Recurrence of neoplasia
has not been noted during a 4-year postoperative
follow-up.
Figure 2 (A) Preoperative computed tomography scan of the neck in Case 2. A large ring enhanced lymph node
(arrow) is noticed among the left upper deep cervical lymph nodes. The mass lesion adhered to the carotid artery and
compressed the internal jugular vein (arrow head). (B) The preoperative tongue showed infiltration by squamous cell
carcinoma with pearl formation (asterisks) in the subepithelial region. The basal portion of the lingual epithelium (E)
showed nuclear atypia. (Hematoxylin and eosin stain. Original magnification: 2.5 · 10). (C) The resected specimens of
the tongue showed loss of the lingual epithelium and subepithelial infiltration by lymphoid cells with edematous
changes. Two multinucleated giant cells showed calcified materials in their cytoplasm (arrows). (Hematoxylin and
eosin stain. Original magnification: 20 · 4.5). (D) The resected specimens of the tongue and metastatic cervical lymph
nodes. A low magnification showing massive infiltration by squamous cell carcinoma in the cervical lymph node. Due to
difficulty in cutting the paraffin block that contained the calcified materials, the inner part of the metastatic lesion (L)
in the lymph node is lost. The carcinoma cells also infiltrated around the lymph node (A) and near the skeletal muscle.
Calcifications were observed in both metastatic lesions (arrows). (Hematoxylin and eosin stain. Original magnification:
2 · 2.5). (E) A higher magnification of Fig. 2(D) showing calcification in the carcinoma pearls (thick arrow) and in
several multinucleated reactive giant cells (thin arrows). (Hematoxylin and eosin stain. Original magnification:
10 · 2.5).
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Pathological heterotopic calcification within the
neoplastic and non-neoplastic tissues can be ob-served in all parts of the body.9–11 On the other
hand, calcifications in the metastatic lymph nodes
are mostly dystrophic calcifications such as
those observed in thyroid,1 uterine cervical,12
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malignant lymphoma.16 However, calcification is
rare in the metastatic lymph nodes associated with
SCC.12 Eisenkraft2 examined 2,300 CT scans of the
neck and reported that the incidence of cervical
node calcification was 1% (26/2,300), and that 12
cases of them had malignant tumors including 1
case of tongue SCC. It is generally thought that dys-
trophic calcification occurs when there is not en-
ough blood supply to ischemic or necrotic tissues
at the center of a tumor that has grown beyond a
certain extent. This tumor growth in turn causes im-
paired cellular respiration, reduced production of
carbon dioxide, and an increase in the alkalinity
of the extracellular fluid, resulting in the creation of
a microenvironment in which calcium is easily
deposited.3,4 In Case 1, since calcifications in met-
astatic lymph nodes were observed in the preoper-
ative CT scans, and the neck swelled rapidly in
approximately 2 months according to the patients
history, it can be speculated that the rapid enlarge-
ment caused dysfunction of the blood supply within
the lymph nodes as well as degeneration and necro-
sis of the carcinoma cells, which probably created
an environment for calcification. It is likely that cal-
cification was then further enhanced by radiother-
apy and chemotherapy. In Case 2, there were no
findings of calcification in the CT scans of the neck
and in the preoperative histologic specimens of the
primary tongue lesion. However, pearl-shaped cal-
cifications were observed in the necrotized nests
of squamous cell carcinoma in the lymph nodes that
were removed after radiotherapy and chemother-
apy. Calcifications were also observed within the
cytoplasm of multinucleated giant cells in the ton-
gue and the metastatic lymph nodes. We specu-
lated that calcium deposition occurred when the
tumor tissue was necrotized and became ischemic
after radiotherapy and chemotherapy.
The two cases reported herein were T1-T2 SCC of
the tongue with metastasis to the deep cervical
lymph nodes. In their observations on T1-T2 SCC
of the anterior tongue and oral floor, Brown
et al.17 reported that the rates of metastasis based
on the tumor size are 3% for T1 and 14% for T2.
Although the presence of regional lymph node
metastasis cannot be easily judged based on the
size of the primary tumor, when the primary tumor
is thick, the risk of delayed metastasis to the cervi-
cal lymph nodes is high18 and the prognosis is also
unfavorable,19 and when there is metastasis to a
cervical lymph node, the survival rate is signifi-
cantly low as compared with that of cases without
metastasis. Since the occult neck metastasis rates
was high (42%) in T1–T2 tongue cancers, elective
neck treatment should be considered in tongue can-cers regardless of the primary tumor size and nega-
tive clinical examination of the neck.20 In our two
cases, the prognosis was predicted to be unfavora-
ble because the stage was T1–T2N3 on the first clin-
ical examination, and biopsy showed that the tumor
cells had infiltrated the adjacent muscular tissue. It
is likely that the primary tumors had invaded the
muscular layer of the tongue and metastasized to
the regional lymph nodes at an early stage since
both patients had enlarged metastatic cervical
lymph nodes at the time of surgery. While biopsy
of the primary lesion in Case 1 showed proliferation
of well differentiated SCC, biopsy of the cervical
lymph nodes showed moderately differentiated
SCC with desmoplastic reaction. This may be the re-
sult of low differentiated tumor cells, which are
more malignant, entering into the lymphatic vessels
within the muscular layer of the tongue, and metas-
tasizing and proliferating in the regional lymph
nodes at an early stage. Treatment should proceed
carefully with consideration of the tumor size, the
levels of tumor-cell differentiation and keratiniza-
tion at the time of biopsy, and the presence or ab-
sence of infiltration into the muscular layer even in
the early SCC of the tongue as in Case 1.References
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